Identification of multiple cyclic AMP-binding proteins in developing Dictyostelium discoideum cells.
We have purified two cAMP-binding proteins from developing Dictyostelium discoideum cells, which we designate as CABP-1 and CABP-2. Purified CABP-1 consists of two polypeptides of Mr 41,000 and 36,000, which we refer to as CABP-1A and CABP-1B, respectively. Although CABP-1 exhibited specificity for cAMP, it was not labeled at a detectable level when mixed with 8-azidoadenosine 3':5'-monophosphate (8-N3[3H]cAMP). Unlike CABP-1, CABP-2 was labeled efficiently with 8-N3[3H]cAMP. Purified CABP-2 has a molecular weight of 41,000 and an isoelectric point of 5.8-6.0. The physical and biochemical properties of CABP-2 suggest that it is the regulatory subunit of cAMP-dependent protein kinase described by others (de Gunzburg, J., Part, D., Guiso, N., and Veron, M. (1984) Biochemistry 23, 3805-3812; Majerfeld, J. H., Leichtling, B. H., Maligeni, J. A., Spitz, E., and Rickenberg, H. V. (1984) J. Biol. Chem. 259, 654-661). Although CABP-1A and CABP-2 have the same molecular weight, they appear to be encoded by different genes. Two-dimensional gel electrophoresis revealed that the two polypeptides had different isoelectric points. Moreover, monoclonal antibodies raised against CABP-1 did not cross-react with CABP-2. Also, in vitro translation followed by immunoprecipitation showed that these two polypeptides were derived from primary translation products. Our finding of a novel cAMP-binding protein, CABP-1, suggests that cAMP-dependent protein kinase may not be the only intracellular regulator mediating the effects of cAMP in developing D. discoideum cells.